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© Roll support and feed apparatus. 



© A machine for feeding rolls of web material to a 
utilization device that is adapted to draw the web 
material into the utilization device. The roll machine 
includes a frame carrying a carriage that supports a 
pair of arms having respective chucks that are 
adapted to move toward and away from each other 
for engaging and disengaging with the core of a roll 
that is being supported and fed. An overhead drive 
arrangement is used for driving the periphery of the 
2! roll in combination with a torque roller for maintain- 
ing tension in the web. A gravity loop of the material 
^has its position sensed for control of the roll drive 
22 means in a manner to match the rate of use by the 



utilization device. 
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ROLL SUPPORT AND FEED APPARATUS 



BACKGROUND OF THE INVENTION 



1. Field of the Invention 

The present invention relates in general to an 
apparatus for supporting and feeding a web ma- 
terial from a roll. More particularly, the present 
invention relates to a roll supporting and feeding 
apparatus that is preferably portable and that is 
capable of readily receiving a roll having a support 
core. The apparatus supports the web material in a 
roll for feeding to a utilization means that draws the 
webbed material thereto. 



II. Background discussion 

There are several types of prior art role feeding 
machines. Many of these machines are of relatively 
complicated structure and these machines tend to 
generally be relatively expensive. These prior art 
machines also tend to be relatively limited in ap- 
plication and are not readily usable for universal 
applications. 

One of the significant drawbacks associated 
with prior art roll feeding machines relates to the 
manner in which the roll is supported in the ma- 
chine. The prior art machines employ a roll core 
shaft. These shafts represent an extra component 
that must be assembled in order to Handle the roll. 
The core shafts are very heavy and are easily 
damaged if dropped. They are also expensive to 
replace or repair. These mechanical core shafts 
tend to get their tightened head worn out from the 
constant use of a tool. With respect to the air filled 
core shafts they require the use of clean air. These 
also suffer from rupture of or leakage from their 
bladder. Moreover, in the use of these core shafts, 
the shafts are quite apt to get stuck in the cores. 
They provide cleats that dig into the cardboard 
cores and thus are difficult to dislodge. This is in 
particular one of the major problems with the air 
operated core shafts because they depend on 
springs to retract them. When the shaft is stuck it 
has to be driven out causing further destruction of 
the shaft. 

With the previous use of core shafts, the load- 
ing of a new roll requires extra time to remove the 
shaft from the old roll and replace it with a new 
one, or alternatively, spare shafts must be em- 
ployed. The spare shaft is a safety problem be- 
cause it tends to be in the way in the general work 



area. A further problem associated with the use of 
core shafts is that it assumes that the core is in 
undamaged condition and of essentially perfect 
shape to accept the shaft. If a core is damaged at 

5 any place along the length thereof then there is 
extreme difficulty in properly inserting the core 
shaft into the core. 

Even once the core shaft is inserted in the roll 
core, the shaft engagement into the machine in 

io these prior art machines furthermore requires in- 
tense operator attention. If a shaft is mounted im- 
properly and gets out of its socket then the heavy 
roll may dangerously roll across the floor. Also, the 
shaft mounted roll requires the roil to be put pre- 

rs ciseiy into the center of the shaft. Otherwise the 
paper runs off center. 

Accordingly, it is an object of the present in- 
vention to provide an improved means for roll sup- 
port, one that in particular, does not require the use 

20 of core shafts and one that provides for essentially 
automatic roll alignment in the machine. 

The prior art roll machines also provide means 
for speed matching with the machine into which the 
roll is being fed. These prior art machines rely 

25 upon a weighted bar or dancer that rides on the 
web and is pivoted to hold the web in place. 

A sensor is then employed to detect the posi- 
tion of the weight (dancer). This weighted bar ap- 
proach may be adequate for some applications. 

30 However, when used, in particular, with say impact 
printers or bursters, which have widely varying 
speeds, then this prior art arrangement is quite 
inadequate. The weighted bar device puts substan- 
tial strain on the pin feed holes. Even with the 

35 weight counterbalanced, the speed changes cause 
inertia forces that distort the pin feed holes. This 
tension complicates the paper steering operation. 
This requires exact alignment and tram. 

Accordingly, another object of the present in- 

40 vention is to provide an improved apparatus for 
supporting and feeding web material from a roll in 
which there is provided improved speed matching 
with the utilization machine. The technique of the 
present invention preferably eliminates the use of a 

45 weight bar and thus does not require any special 
alignment. 

Still another object of the present invention is 
to provide an improved speed matching control for 
a roll feed machine that employs an analog form of 
so detection including a position detector means re- 
sponsive to the position of a gravity loop of web 
material. 

A further object of the present invention is to 
provide a sensor in accordance with the preceed- 
ing object which is preferably a noncontact sound 
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sensor having no moving parts that coufd wear out. 

Another problem associated with prior art ma- 
chines is the "telescoping" of rolls. The prior art 
machines have several problems with telescoping, 
especially with narrow width webs and with rolls 
smaller than two feet in diameter. The propensity 
of these prior art machines to telescope these 
small diameter rolls leads to a substantial web 
material waste. One prior art machine employes a 
complex controller that accelerates and stops the 
roll by a gear on the shaft. This has several prob- 
lems. The shaft has to be in good condition or it 
looses its grip and therefore its control on the roll. 
The shaft force has to have a ten to one variation 
to provide uniform force on the surface of the web 
as the radius changes as the roll runs down. This is 
complicated and not particularly accurate. With this 
prior art machine it is particularly troublesome 
when starting and stopping because the inertia is a 
complex function of the radius which changes as 
the roll runs down. With this prior art machine the 
starting and stopping action on the core- can rip the 
first layer of paper after the core. This happens 
most often on a new roll. This means that a large 
roll is ruined because it is slipping in the layers of 
paper behind the cardboard core. The use of a 
shaft that is poorly installed or damaged can ream 
out the core inside and ruin the roll. If the shaft is 
not properly expanded by the operator, the roll of 
paper may get out of control and dump substantial 
amounts of waste on the floor. 

Accordingly, a further object of the present 
invention is to provide an improved drive technique 
for a roll feeding machine and one which in particu- 
lar eliminates the aforementioned problem of the 
"telescoping" of the roll. 

Still another object of the present is to provide 
an improved apparatus for supporting and feeding 
web material from the roll in which the apparatus is 
relatively light, drives the roll without marking the 
roll, Is easy to service and maintain, and is of 
simplified construction particularly as it relates to 
setting up a roll for feeding. 

SUMMARY OF THE INVENTION 



To accomplish the foregoing and other objects, 
features and advantages of the invention there is 
provided an apparatus for supporting and feeding 
web material from a roll. This web material may be 
paper material or may be other forms of web 
material generally supported on a support core. 
The roll is adapted to be supported and fed to 
utilization means that draws the web material there- 
to. This utilization means may be a printer, burster, 
collator, inserter, or other like machines. 



The apparatus of the present invention com- 
prises a frame and means for supporting the frame 
in a- manner to enable the frame to be moved 
about. In a disclosed embodiment a plurality of 

5 support wheels are provided that enable the frame 
to be rolled about. The frame is constructed of 
relatively light weight metal so that it is strong and 
rigid yet of relatively light weight construction. Arm 
means carrying chuck means is supported from the 

10 frame. The chuck means is for receiving the roll 
core for support of the web material roil. With the 
use of support chucks, rather than a core shaft, 
only a few outer inches of the core are engaged. 
These chucks are tapered so that they insert easily 

75 and self-center the roll core therewith. The afore- 
mentioned arm means preferably comprises a pair 
of spacedly disposed arms having the roll disposed 
therebetwen and each supporting therefrom a 
chuck for engaging with respective ends of the roll 

20 core.. Because the two arms act symetrically and 
fibid the roll in perfect center, no special hardware 
is needed to maintain proper alignment. 
; (n accordance with the present invention there 
is preferably also provided a carriage that is dis- 

25 posed for translation in the frame. The carriage is 
supported in the frame in a manner to permit 
vertical movement of the carriage to raise and 
lower the web material roll. For this purpose, a jack 
mean's is provided for operating trie carriage to 

30 raise the web material roll and associated therewith 
is a release means for operating the* carriage to 
lower the web material roll. The jack means in the 
disclosed embodiment is foot operated and in- 
cludes a foot actuating pedal. Alternatively, the 

35 carriage may be operated electro-hydrolically or by 
means of an electrically powered screw jack. 
Means are also provided supported in the carriage 
for moving the arms horizontally toward and away 
from each other to respectively engage and dis- 

40 engage the web material roll. This means for mov- 
ing the arms comprises a lead screw means that 
moves the arms equally and in unison. The lead 
screw means in the disclosed embodiment is con- 
trolled by a crank handle. 

45 The apparatus of the present invention further 

comprises drive means for engaging the outer pe- 
riphery of the roll to drive the roll. Means are 
provided for supporting the drive means from the 
frame. The drive means preferably comprises roll 

so drive belts that have direct surface contact with the 
webbed material roll. The drive means also in- 
cludes a drive motor the speed of rotation of which 
is controlled from a control means. The control 
means senses the draw rate of the web material 

55 into the utilization machine to in turn control the 
rate of drive of the drive means or, in particular the 
drive motor. In other words, if the utilization ma- 
chine speeds up then this is sensed by the control 
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means and the drive means also speeds up to feed 
the web material from the roll at a speed cor- 
responding to the speed that the material is drawn 
into the utilization machine. The means for support- 
ing the drive means preferably comprises an elon- 
gated arm-like support member that is pivotally 
connected at one end to the frame at a pivot point 
located at a height near the top of the full web 
material roll. In the disclosed embodiment the pivot 
point is located at a height over the top of a full 
web material roll. Weight means are preferably 
provided on the elongated support member at the 
free end thereof so that good intimate contact is 
provided between the roll belt drive and the outer 
surface of the roil. 

One of the features of the present invention 
relates to the manner in which the drive means is 
supported. This is supported in a manner so that 
maximum force is imposed by the drive belts on 
the roll when the roll is full and the force decreases 
as the diameter of the roll decreases. This arrange- 
ment provides for a more uniform drive without 
causing creasing or bunching or the aforemen- 
tioned "telescoping" of the roll. This variation in 
contact force with the roil comes about by the 
movement of the drive support structure from a 
more horizontal position toward a vertical position 
in which the vertical force component varies as the 
angle of the drive support member changes, as the 
diameter of the roll in turn changes. 

The apparatus of the present invention further- 
more includes roller means for receiving the web 
material from the roil and for support and guiding 
of the web material between the roll and the utiliza- 
tion machine. The roller means is also supported 
from the frame. The roller means preferably com- 
prises a plurality of rollers and means supporting 
the rollers from a very top part of the frame. The 
rollers are supported at the top of the frame to 
form a web material loop between them and the 
utilization machine. In an alternate embodiment of 
the present invention there may be provided a 
separate web support means disposed away from 
the frame to alternatively provide a web material 
loop. It is the position of this loop that is sensed to 
determine the speed control. In an alternate pre- 
ferred arrangement the separate support means 
may be secured to the utilization machine and may 
be supported on a pedestal from the utilization 
machine. 

The aforementioned control means of the 
present invention includes means for sensing the 
depth of the web material loop to, in turn, control 
the drive means to maintain a substantially con- 
stant web material depth. This means for sensing 
may be comprised of an ultrasonic detector posi- 
tioned under the web material loop. A support bar 
may be used for supporting the ultrasonic detector 



and is pivotally connected to the frame. The control 
means includes control circuitry for sensing the 
delay period of ultrasonic signals from the ultra 
sonic detector to provide an analog control signal 

5 for the roll drive means. 

In association with the roll drive means there is 
also preferably provided a torque means engaging 
the web material between the roll and the utilization 
machine and used for the purpose of tensioning of 

w the web material between the rollers and the roll 
itself. The torque means may be comprised of a 
torque motor, associated web material support roll- 
er, and trolley roller means to maintain the web in 
constant contact with the torque roller. This ar- 

75 rangement provides a small and controlled amount 
of tension in the web as it is driven from the roll 
and drawn into the utilization machine. The torque 
support roller provides for guidance of the web and 
moreover provides the small drive force desired to 

20 carry the web from the roll to the gravity loop. 

Associated with the apparatus of the present 
invention are a number of sensors. There is one 
sensor disposed adjacent the web material roll for 
detecting an end of roll condition. There is another 

25 sensor disposed adjacent the web material be- 
tween the roll and the utilization machine to detect 
a break in the web material. There is also provided 
a sensor disposed adjacent the web material be- 
tween the rolf and the utilization machine to sense 

30 a mill splice in the web material. 



BRIEF DESCRIPTION OF THE DRAWINGS 

35 

Numerous other object, features, and advan- 
tages should now become apparent upon a reading 
of the following detail description taken in conjunc- 
tion with the accompanying drawings in which: 

40 Fig. 1 is a prospective view of a roll feed 

machine constructed in accordance with the princi- 
pals of the present invention; 

Fig. 2 is a side elevation view of the machine 
of Fig. 1 illustrating the drive means for the roll in 

45 engagement therewith in full outline and further- 
more indicating the same drive means in phantom 
outline in its upper locked position; 

Fig. 3 is a fragmentary side elevation view 
showing the position of the drive means for the roll 

so when a majority of the roll has been used unwound 
illustrating the change in position of the drive struc- 
ture; 

Fig. 4 is a plan view substantially as taken 
along line 4-4 of Fig. 2; 
55 Fig. 5 is a fragmentary cross-sectional view 

taken along line 5-5 showing further details of the 
support structure for the improved support of the 
roll in accordance with the present invention; 
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Fig. 6 is a cross-sectional view taken along 
line 6-6 of Fig. 2; 

Fig. 7 is a cross-sectional view taken along 

line 7-7 of Fig. 2; 

Fig. 8 is a cross-sectional view taken along 
line 8-8 of Fig. 6 showing in particular further 
details of the jack mechanism for raising and lower- 
ing the frame carriage; 

Fig. 9 is a fragmentary cross-sectional view 
taken along line 9-9 of Fig. 7 showing further 
details of the torque mechanism of the invention; 

Fig. 10 is a fragmentary cross-sectional view 
taken along line 10-10 of Fig. 7 showing further 
details of the mill splice detector; 

Fig. 11 is a side elevation view of an al- 
ternate embodiment of the invention employing an 
extra support means in the form of a shoe for 
forming the web material sensing loop; 

Fig. 12 is a cross-sectional view taken along 
line 12-12 of Fig. 11; 

Fig. 13 is a partial top plan view of an 
alternate embodiment of the invention employing a 
web splicing attachment; 

Fig. 14 is a cross-sectional view taken along 
line 14-14 of Fig. 13; 

Fig. 15 is a schematic block diagram illus- 
trating the control means in accordance with the 
present invention. 



DETAIL DESCRIPTION 

There is now described herein a substantially 
improved roll feeding machine that is adapted to 
handle rolls of web material as might be fed into, 
for example, a laser printer. In accordance with the 
present invention one of the substantial improve- 
ments herein relates to the use of support arms 
carrying respective chucks that automatically follow 
the arms and insert themselves into the roll core. 
This arrangement eliminates the need for core 
shafts as have been employed in prior art ma- 
chines. Also, in accordance with the present inven- 
tion, there is a much improved control technique 
for speed matching with the web utilization ma- 
chine. The position of a gravity held loop of web 
material is detected for controlling the drive means 
for the web material roll. It is preferred in accor- 
dance with the present invention to drive the roll by 
a surface driven belt means in which the weight 
imposed by the drive and belt means varies so that 
less weight is impressed upon the roll as the 
diameter of the roll decreases. This arrangement 
prevents the common "telescoping" problem of the 
prior art. 

Also, In accordance with the present invention 



the use of the machine is substantially simplified. 
There are fewer rollers that are employed. The 
machine of the present invention is also relatively 
light in weight and is very easily moved about. 

5 The gravity held paper control loop of the . 

machine of the present invention provides many 
benefits. It places no tension spikes on the ma- 
chine it is feeding. When tension is required there 
is provided a torque motor which allows one to dial 

w in an infinitely adjustable torque which is smooth 
and constant. The machine of the present invention 
requires no tram or alignment to the machine it is 
feeding. The machine of the present invention pro- 
vides no marks or creases on the web material that 

15 is being fed. 

Referring now more particularly to the draw- 
ings, there is shown a roll feeding machine 10 that 
is illustrated in Rg. 1 having supported therein a 
large roll 12 that may be a roll of paper, this roll of 

20 paper may be comprised of several continuous 
forms separated by perforations. Fig. 1 illustrates 
the web material 14 from the roll being formed into 
a loop 16 and being drawn into a utilization ma- 
chine such as the one illustrated in Fig. 1 by the 

25 machine 18. The machine 18 may, for example, be 
a printer, burster, collator, inserter or a combination 
machine. Depending upon the type of utilization 
machine 18, the feed can be relatively constant or 
the feed can occur in a somewhat variable fashion. 

30 The roll feeding machine of the present invention is 
adapted to accomodate virtually any type of ma- 
chine that it is to be utilized therewith. 

The roll feeding machine 10 is comprised of a 
frame 20 having base legs 22 and a pair of upright 

35 rhembers 24. The base legs 22 carry support 
wheels 23. Two of these wheels 23 are at the very 
ends of the base legs 22 and another pair of the 
wheels 23 is disposed in the frame section 25 
bridging between the upright members 24. 

40 The web material roll 12 is supported by a pair 

of support arms 28. Each supporting at the respec- 
tive free ends thereof a chuck 30. The details of 
the chuck construction are illustrated in Fig. 5. The 
chucks 30 are adapted to move into the core of the 

45 roil 12. In this regard in Rg. 5 note the cardboard 
core 13. Fig. 5 illustrates the chucks 30 having 
been moved into intimate contact with the ends of 
the core 13. Each of the chuck mechanisms in- 
cludes a chuck body 31, a support member 32, 

so and flange 34. A bearing 35 is used for the support 
of the body 31 with the support member 32. it is 
noted that each of the chuck bodies 31 is tapered 
so as to easily accommodate the roil core 13. 

The support arms 28 as well as the chucks 30 
55 are positioned upon manufacture of the machine in 
relationship to the rest of the frame, and in particu- 
lar with relationship to all of the support rollers held 
in the frame, so that once a roll is grasped by the 
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arms the feed is always in alignment. 

The roil support arms 28 are carried by a 
carriage 36 that is comprised of cross pieces 37 
and 38 secured to upright pieces 39 and 40. With 
regard to this construction refer in particular to Fig. 
1 and 6. 

The upright pieces 39 and 40 carry a guide 
rollers 42 as illustrated in Fig. 6. These guide 
rollers are adapted to move in the U shaped up- 
right members 24. The guide rollers 42 guide the 
carriage as it moves up and down in the frame. In 
this connection the upper limit of the carriage is 
controlled by the carriage stop 45 such as is ill- 
strated in Fig. 8. 

The carriage 36 is moved up and down by 
means of a hydraulic jack arrangement. This is 
illustrated in. for example, Fig. 6 and 8 by the 
hydraulic mechanism 48 which is operated from 
the foot leaver 49 and released from the release 
lever 50. The levers 49 and 50 are illustrated in 
Fig. 6. 

For the purpose of lifting the carriage 36, there 
is provided a drive chain 52 illustrated in Fig. 8. 
The chain 52 couples from the hydraulic mecha- 
nism to the carriage at the cross piece 38. The 
chain 52 is maintained stationery at its fixed end 51 
and the carriage 36 is caused to move by virtue of 
support member 54 being moved upwardly by op- 
eration of the hydraulic mechanism 48. When the 
foot pedal is operated, the lever 49 moves down- 
wardly and operates the hydraulic mechanism 48 
to cause the support member 54 to move upwardly 
engaging the chain 52 and causing the unfixed end 
of the chain at 38 to move upwardly. As viewed in 
Fig. 8, when the pedal is pumped, the carriage 36 
is successively moved upwardly by incremental 
motion of the support members 54 upwardly. The 
relief lever 50 releases the hydraulic pressure in a 
gradual manner to cause the carriage to move 
downwardly essentially with the force of gravity 
until the carriage bottoms out at its lower most 
position as is substantially illustrated in the frag- 
mentary cross sectional view of Fig. 8. 

As indicated previously, the carriage 36 carries 
the roll support arms 28. The arms 28 are respec- 
tively supported from respective support members 
57. In this regard refer to Fig. 6. The members 57 
are supported by the carriage and are adapted to 
move toward and away from each other. The mem- 
bers 57 are guided by a guide rod 58. In this 
regard, in Fig. 1 the members 57 are shown in their 
more inward position with their arms 28 engaging 
the roll 12. Alternatively, in Fig. 6 the arms 28 have 
been opened and thus it is noted that the support 
members are shown at the outer ends of the car- 
riage 36. 

The support members 57 with their associated 
arms 28 are caused to be moved in the carriage by 



means of a lead screw arrangement that is com- 
prised of a lead screw 60 including separate op- 
posite hand lead screw pieces 60A and 60B. These 
lead screw pieces are secured at the middle, as 

s illustrated in Fig. 6 by the block 62. Fig. 6 also 
illustrates the circular handle 64 that is used to 
operate the lead screw 60. The lead screw 60 
passes through each of the support members 57. 
When the handle 64 is rotated in either direction 

10 the lead screw pieces 60A and 60B rotate and 
carry with them the support members 57. The 
direction of turns of the lead screw pieces 60A and 
60B are arranged so that one is a right hand and 
the other a left hand screw so that as the actuating 

75 handle 64 is turned, the members 57 move toward 
each other or away from each other depending 
upon the direction of rotation of the circular handle 
64. This arrangment enables one to move the arms 
away from each other to cause the respective 

20 chucks to disengage with a roll, and alternatively to 
permit the chucks to move toward to engage with a 
roll. All of this operation takes place by means of a 
lead screw arrangement by rotation of the handle 
64 in the desired rotational direction. 

25 The very top of the upright members 24 sup- 
port respective plates 67 that are used to support 
the rollers, to be described hereinafter. Also sup- 
ported from the plates 67 is the drive means of the 
present machine. This drive means, as illustrated. 

30 for example, in Figs. 1-3, is comprised of a elon- 
gated support member 70 that is an angled mem- 
ber as illustrated in Rgs. 2 and 3. The elongated 
member 70 is pivoted at one end at the pivot point 
71, In Fig. 2 the elongated support member 70 is 

35 illustrated in solid outline in a position in which the 
drive means is engaging the roil and is also illus- 
trated in phantom outline in a position in which the 
elongated support member 70 is disposed out of 
the way lifted upwardly and locked in that position 

40 by means of the engagement of the arm with a 
locking pin 73 as illustrated in Fig. 2, 

The pin 73 may be one that is readily dis- 
engaged by hand to enable one to unlock that 
position and move the elongated support member 

45 downwardly into an engagement with the roll. 

The elongated support member 70 supports a 
number of rollers. In this regard refer to Fig. 3 and 
4. These rollers 75 support a pair of drive belts 77 
disposed in the manner illustrated in Fig. 4 spaced 

so apart. Also refer to Figs. 2 and 3 for an illustration 
of the drive belts 77 tangentially engaging the roll 
12. 

As noted in Figs. 2 and 3, the belts 77 are 
preferably not taut between the support rollers but 
55 instead have a slight loseness that permits the 
belts to wrap about a substantial portion of the roll 
as indicated in Figs. 2 and 3. The drawings illus- 
trate by the angle A the approximate surface con- 
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tact area of the belts with the roll. The angle A is 
preferably greater than 10* and may be in the 
range of 10-30" of arc providing a substantial 
contact of the drive belt with the roll. 

In addition to the belts 77, there is also pro- 
vided one additional drive belt 78 shown in Fig. 4 
that is driven from the drive motor 80. The drive 
motor 80 is also supported from the elongated 
member 70 such as illustrated in Rg. 3. 

Associated with the drive mechanism for the 
roll are a pair of protective hoods. These are illus- - 
trated in, for example, Figs. 1-3. This includes a 
hood 82 that is disposed over the belts 77 as well 
as a hood 83 that is disposed to primarily cover the 
belt 78. 

One of the features of the present invention is 
the use of weights at or near the end of the 
elongated support member 70. These are illus- 
trated in, for example Fig. 3 by the weights 84. 
These weights provide additional force for the en- 
tire drive assembly so that the belts 77 have, in- 
timate contact with the periphery of the roll 12. In 
this connection it is noted that the arrows in Fig. 3 
illustrate the direction of rotation- of belts 77, Fig. 2 
illustrates by arrow the direction of rotation of the 
roll 12. 

The drive mechanism for the roil including the 
elongated support member 70 is intentially ar- 
ranged so that the the pivot point 71 is disposed at 
a location on the frame that is a relatively high 
location on the frame above the top of even a full 
roll that is being unwound. Such a substantially full 
roll is illustrated in Fig. 2. It is noted that in this 
position the elongated support member 70 is close 
to a horizontal position and as a matter of fact one 
of the arms 71 thereof is substantially horizontal. 
This provides a maximum force component from 
the overall weight of the assembly and the added 
weights 84. This maximum force is imposed only 
when unrolling the maximum diameter. As the roll 
becomes unwound, the entire driving assembly piv- 
ots downwardly such as to the position of Fig. 3. It 
is noted that in that position the drive assembly has 
moved closer to a vertical position and thus a force 
imposed by the belts 77 upon the roll is less than 
in the position of Rg. 1- This is desired because as 
the diameter of the roll decreases proper operation 
occurs when the force on the roll is less. This helps 
to prevent "telescoping" of the material as it is 
unwound from the roll. 

Reference is now made to the plurality of roll- 
ers disposed between the plates 67 and supported 
therebetween. These rollers are depicted, for ex- 
ample, in Rgs. 2-4 and 8. The web of material on 
the roil passes over these rollers and forms the 
aforementioned loop 16. In this regard refer, for 
example, to Rg. 8 that shown the loop 16 as well 
as the web 14 passing over rollers 84, 85 and 86 in 



succession. The rollers 84 and 85 are free rotating 
rollers, while the roller 86 is a torque roller. In this 
regard, refer to Figs. 4 and 9 for an illustration of 
the torque motor 88 which is mounted from the 
6 frame and, in particular, from one of the plates 67. 
The torque motor 88 has associated therewith a 
drive, belt 89 that drives the torque roller 86. The 
. direction of drive is in the direction of movement of 
the web 14, imposing a tension in the web as the 
io roll is rotated by the drive means. The torque roller 
; 86 in essence takes up any slack and maintains a 
constant tension on the web 14 in the web area 
between the roller 86 and the roll 12. 

Associated with the torque or idler roller 86 are 
rs a; pair of trolley rollers 90. The trolley rollers 90 are 
: supported from a hinged member 91 shown in 
detail in Fig. 9. The member 91 is spring biased to 
provide a force through the trolley roller 90 on the 
web^ The support member 91 is supported on a 
20 shaft 92 as illustrated in Rgs. 4 and 9. The secur- 
ing' knobs 94 provide for adjustment for the mem- 
ber 91 on the shaft 92 so it should be able to 
provide different degrees of pressure of the trolley 
roller against the idler roller 86. 
25 Reference is now made to the fragmentary 

view of Rg. 10. Rg. 10 also shows the torque or 
idler roller 86 and one of the trolley rollers 90. Rg. 
10. furthermore illustrates the mill splice detector 96 
which is adapted to detect a splice in the web such 
30 as is illustrated at 97 in Rg. 10. Rg. 10 also 
: iilustates the spring 98 that is used to urge the 
trolley roller against the idler roller. As the trolley 
roller rocks back due to the extra thickness at the 
splice, the proximity sensor 96 senses this distance 
35 from the idler roller and provides an appropriate 
signal to the control electronics. In this regard refer 
to the control box 100 illustrated in Fig. 7 and 8. 

Thus, the trolley roller rides on the exit idler 
roller at all times. The web material passes under 
40 the trolley roller. The proximity sensor 96 is moun- 
ted on the trolley roller frame and measures the 
distance from the sensor tip to the surface of the 
idler roller. This measurement is made electromag- 
netically. When a splice or wrinkle passes under 
45 the trolley roller the sensor is raised providing an 
increase in the sensed distance. This signal is AC 
coupled to sensor logic to provide a signal for 
stopping the utilization machine. 

There are other sensors that are also asso- 
50 ciated with the apparatus of the present invention. 
One of these is an end of roll sensor illustrated in 
R&S..2 and 5 as the sensor 102. The sensor 102 is 
supported from one of the arms 28 and maybe 
adjustable along the arm so as to sense the end of 
55 the roll at different locations in the diameter of the 
roll. The sensor 102 is preferably an optical sensor. 
The sensor projects highly and detects the reflec- 
tion from the edge of the roll. When the roll is 
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consumed to a radius smaller than the sensor 
location, then the reflected light signal is lost and 
the sensor then sends a signal to control logic to 
indicate that the end of the roll has been reached. 
This signal can then interupt the operation of the 
utilization machine. 

A further detector that is employed is one that 
detects a web break. This is illustrated in, for 
example, Figs. 2, 4 and 8 as the detector 105. This 
detector is a reflective optical sensor that illumi- 
nates the span of web at a position adjacent the 
torque roller 86. In the event of a break in the web 
the torque roller 86 draws all of the web below the 
break out into the loop. Once the web leaves the 
roller 86 then the detector 105 detects this signal 
indicating a web break. This signal is also sent to 
the control electronics and may be used to inter- 
rupt to utilization machine. The web break detector 
immediately detects any break in the web and can 
shut the entire system operation down to prevent 
excess web material from simply falling continu- 
ously onto the floor. 

As indicated previously, when used within a 
utilization machine 18. as illustrated in Fig. 1, the 
web material is formed into a loop 16. It is the 
position of the loop 16 that is detected to control 
the operation of the drive motor 80 which in turn 
controls the speed of drive of the roll 12. For this 
purpose there is provided an ultrasonic detector 
120 illustrated, for example, in Figs. 2 and 8. The 
detector 120 is preferably pivotaily supported from 
bar 122 which in turn is secured to the frame as 
illustrated in the drawings. The bar 122 may be 
pivoted out of the way when the machine is to be 
moved. Fig. 8 illustrates the ultrasonic detector 120 
in its operative position. The ultrasonic detector 
120 is comprised of a transmitter 120P and a 
receiver 120R. In this regard refer to Fig. 4 and 
also to the schematic block diagram of Fig. 15. 

In the alternate embodiment of Fig. 11, an 
additional member is provided to form the loop 16 
because the utilization device which is a laser 
printer 111 has its feed from the bottom. There is 
thus provided a pair of support bars 110 that sup- 
port an auxiliary support, member such as the shoe 
112 depicted. The shoe 112 may have associated 
therewith a tensioning brush 114 and associated 
guides 116. This arrangement provides a certain 
tension between the shoe 112 and the laser 111. 
Such an arrangement is used when the utilization 
device typically feeds the roller material into the 
bottom end thereof. In that instance the auxiliary 
support means is used for the purpose of forming 
the detection loop 16. 

Reference is now made to the block diagram of 
Fig. 15 for a further explanation of the detection of 
the position of the loop 16 as it relates to the 
control of the drive motor 80. Fig. 15 shows an 



oscillator driver 130 that couples to the transmittor 
120T. The receiver 120R couples by way of the 
receiver amplifier 132 to a comparator 134. The 
comparator also receives a signal directly from the 

5 oscillator driver 130. Thus, the comparator 134 
receives two signals that are displaced in time by 
an amount that is a function of the transit time from 
the transmitter, to the surface of the loop 16 and 
back to the receiver. In this regard, note the path 

10 indicated in dotted outline at 133 in Fig. 8. If the 
loop 16 is at a low position such as is illustrated in 
Fig. 8 then this occurs because the roll is being 
driven too fast in comparison to the drawing in by 
the utilization machine. In this instance, the delay 

75 period is at a minimum and this minimum delay is 
used as a voltage at the comparator 134 to drive 
the motor 80 at a lower speed. The lower speed of 
operation in comparison to the feed into the utiliza- 
tion machine then moves the loop upwardly until an 

20 equilibrium is established when the loop 16 is 
some predetermined distance away from the ultra- 
sonic, detector 120. 

On the other hand, if the utilization machine 
speeds up then the loop 16 raises and the delay 

25 period indicated at 133 in Fig. 8 increases. This 
provides a larger voltage at the output comparator 
134 coupled to the motor 80 to cause the motor 
speed to increase. The motor speed then increases 
into an equilibrium state with the drawing in speed 

30 of the utilization machine. 

Now, in Fig. 15 between comparator 134 and 
the motor 80 there are shown standard blocks 
including a device 136 that balances the torque 
and limits the gain of the system. The output 

35 device' 136 couples to a motor control 138 which 
drives the motor 80. The control 136 and 138 are 
considered to be of conventional design. 

The speed control that senses the loop 16 
operates the same in the embodiments of Figs. 1- 

40 10 as in the embodiment of Fig. 11. In this regard 
in Fig. 11 note the use of the ultrasonic detector 
120 on its pivotal support bar 122. The ultrasonic 
detector 120 in Fig. 11 also detects the position of 
the loop 1 6 as far as its distance from the detector 

45 120 is concerned. 

Figs. 13 and 14 illustrate a further alternate 
construction in accordance with the invention. 
There is described therein a splice attachment that 
may be employed at the very top of the frame 

so supported between the plates 67. This splice at- 
tachment is supported between the rollers 85 and 
86 as illustrated. It is comprises of four laterally 
displaceable splicing members 140. Each of these 
members is shown in a cross-sectiona] view in Fig. 

55 14. Each of the members may slide in a slot 141 to 
a position against the web 14. The member 140 is 
comprised of a base 142 in a hinged top piece 144 
having a hole 145 for receiving the pin 146 extend- 
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ing from the base 142. The side slots in the paper 
are received by the pin. The members 140 is 
positioned to align two separate web segments 14A 
and 14B at a splice line 14C. The members 140 
are moved Into position and engage with the dif- 
ferent pieces of the web material. A special pur- 
pose tape may then be used along the joint 14C to 
seal the two web sections 14A and 148 together. 

There has been described herein, an arrange- 
ment in which an ultrasonic detector is mounted 
\-under the loop 16. In an alternate embodiment of 
the invention the detector may also be mounted 
above the loop 16 or essentially inside, of the loop. 
The arrangement illustrated is preferred. Also, the 
ultrasonic detector may be replaced by an optical 
detector preferably positioned below the loop and 
possibly positioned above the loop. 

Having now described a preferred embodiment 
of the present invention along with certain modifica- 
tions thereof, it should now be apparent to those 
skilled in the art that other modifications and other 
embodiments will also fall within the scope of the 
present invention as defined by the pending 
claims. Where technical features mentioned in any 
claim are followed by reference signs, those refer- 
ence signs have been included for the sole pur- 
pose of increasing the intelligibility of the claims 
and accordingly, such reference signs do not have 
any limiting effect on the scope of each element 
identified by way of example by such reference 
signs. 



Claims 

1. Apparatus for supporting and feeding web 
material from a roll having a support core to a 
utilization means that draws the web material there- 
to, said apparatus comprising; 
a frame, 

means for supporting the frame in a manner to 

enable the frame to be moved about, 

arm means carrying chuck means for receiving the 

roll core for support of the web material roll, 

means for supporting the arm means from said 

frame, 

drive means for engaging the outer periphery of 
the roll to drive the roll, 

means for supporting the drive means from the 
frame, 

roller means receiving the web material from the 

roll for support and guiding of the web material 

between the roll and utilization means, 

means for supporting the roller means from the 

frame, 

and control means for sensing the draw rate of the 
web material into the utilization means to in turn 
control the rate of the drive of the drive means. 



~2. In an apparatus for supporting and feeding 
web material from a roll having a support core, a 
support device comprising, arm means including a 
pair of arms each carrying a respective chuck for 

5 receiving the roll core for support of the web ma- 
terial roll, said roll core being supported only at the 
core ends without the requirement for a core shaft, 
and means for supporting said pair of arms includ- 
ing means for moving said arms in unison toward 

10 - arid away from each other to respectively engage 
arid disengage the web material roll. 

3. Apparatus as set forth in claim 1 or 2 
wherein the means for supporting the arm means 
comprises a moveable carriage and/or wherein said 

75 means for supporting the frame comprises a plural- 
ity of wheels that enable the frame to be rolled 
about. ' 

• " '4. Apparatus as set forth in claim 1, 2 or 3 
wherein said arm means comprises a pair of 
20 spacedjy disposed arms having the roll disposed 
therebetween and each supporting therefrom a 
chuck for engaging with ends of the roll core. 

5. Apparatus as set forth in claim 3 and 4 
including means supporting the carriage in the 

25 frame in a manner to permit vertical movement of 
the carriage to raise and lower the web material 
roll. 

6. Apparatus as set forth in claim 3 or 5 includ- 
ing a jack means for operating the carriage to raise 

30 ijie. web material roll, and/or including a release 
means for operating the carriage to lower the web 
material roll. 

. - 7. Apparatus according to one or more of the 
preceding claims wherein said jack means is foot 
35 operated including a foot actuating pedal. 

8. Apparatus as set forth in claim 3, 5 or 6 
including means supported in the carriage for mov- 
ing the arms substantially horizontally toward and 
away from each other, and/or wherein said means 

40 for moving the arms comprises a lead screw 
means that moves the arms equally and in unison. 

9. Apparatus as set forth in claim 1 wherein 
said drive means includes belt means having direct 
surface contact with said web material roll and a 

45 drive motor the speed of rotation of which is con- 
trolled from said control means, and/or wherein 
said means for supporting the drive means com- 
prises an elongated support member pivotally con- 
nected at one end to said frame at a pivot point 

so located at a height over the top of a full web 
material roll. 

10. Apparatus as set forth in claim 9 including 
weight means on the elongated support member at 
the free end thereof, and/or including roller means 

55 on the elongated member for carrying said belt 
means. 
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11. Apparatus as set forth in claim 10 or 11 
including means for releasably locking the elon- 
gated support member in an upper pivoted position 
out of engagement with the web material roll. 

12. Apparatus according to one or more of the - 5 
preceding claims wherein said roller means com- 
prises a plurality of rollers and means supporting 

the rollers from a top of the frame, and/or wherein 
at least some of said rollers are supported substan- 
tially at the top of the frame to form a web material 10 
loop between the roller means and the utilization 
means. 

13. Apparatus according to claims 1 and 12 
wherein said control means includes means for 
sensing the depth of the web material loop to in 75 
turn control the drive means to maintain a substan- 
tially constant web material loop depth, and/or 
wherein said means for sensing comprises an ultra- 
sonic detector positioned proximate to said web 
material loop. 20 

14. Apparatus as set forth in claim 13 wherein 
said control means includes means for sensing the 
delay period of ultrasonic signals from said ultra- 
sonic detector to provide an analog control signal 

for said roll drive means. 25 

15. Apparatus according to one or more of 
claims 1 to 14 including torque means engaging 
the web material between the roll and the utilization 
means to provide tensioning of the web material as 
taken from the roll, and/or wherein. said torque 30 
means comprises a torque motor and associated 

web material support roller, 

16. Apparatus according to one or more of the 
preceding claims, characterized in that it comprises 

at least one sensing means selected from among; 35 
sensing means disposed adjacent said web ma- 
terial roll for sensing an end of the roil; sensing 
means disposed adjacent the web material be- 
tween said roll and the utilization means to sense a 
break in the web material, and; sensing means 40 
disposed adjacent the web material between said 
roll and the utilization means to sense a mill splice 
in the web material. 
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Fig. 13 
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